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PROBLEM TO BE SOLVED: To suppress the resonance 
of a rolling mode employing a simple constitution in an 
objective lens driving device used in an optical disk 
recording and reproducing device. 

SOLUTION: A tracking driving force is resolved into two 
parts by arranging two magnets 2a and 2b vertically. The 
magnets 2a and 2b operate on a movable body while 
sandwitching the center of gravity of the body so that 
the resonance of a rolling mode caused by the off- 
centered gravity of the body is suppressed. Moreover, 
for a thinner type objective lens driving device, the off- 
centered gravity of the body is compensated for and the 
resonance of the rolling mode is suppressed by varying 
the strength of the magnetic field of the magnets and 
the rigidities of the wires and a damper material. 
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$#HP1 2 0 0 0 - 2 1 5 4 8 6 



<o U > X i: . SflrBE *f u > X& £ * /U y b , 
•v r J: firWR > *l ^ > X!E*ii«ll. 

[ 2 ] * o few snt* &nmmm «> 

£ sr-l-W > 1 , fflTG*ttto u >• Xfc & * y <t » 
sz^fflE^oj**), ittE^/^KisttSft, 

o Jeffti u > x" t , pKE*M* u > £ "J" ^ y > , 

iWErlwi/y^ttW-l-^W^ai:, mi* si> '/ & 7 -4- — 20 

x. . mm Eii2«i » -I- w zmsGamtt'L-'Si- $ 

u > XjBWitSilfc. 

[W;|{J|S4 ] ^frEffi— oK^feJz^aflESS—^ia^ti* 

mm.Jy> -R* 5 c i *»» > -•)" £ 1 E«ftco*M* u 
>- xgzsKrJSlfc 30 

1 lWE«««l*Uifit *Mi-fo£ifflE!B-coflfc 
e*/)*VriHiE«.-<^RSW.J: B*«/)3fei2F^*:*t^ t & 

[W*JS9 ] lWEW««(*l-5ttt^fill«i*>^WtE*--c'>W 40 
€c/)^>5^E!B-^»¥4 ; Jj:D { «fE» = cO«^J- ^ 
(/ vJSi S //^ »« 1 1" ^ ^8*^1 2 Ett<o*ftt u 

[3**Jli 0] mE*»#a«:«i«^Sl«tSc^»tt*» 
«W i 4 , rttfEW m«t I* : - iff 1 V 0M ! - ^ 5 W- </) ffl 
»W«/5*^«rE«««l*A» »->i*i *«(i.tb^*zifiO#tt* 
HFiW WW .-t ^ H'ltt/; « S t ^ ~ t ^r^m > -f 6 RjRJJI 3 > 
GPf^I 9 r/n 1 rH(-ElWtco*MS u > x'lZ^ft- 

■L 

1 ] *«/^0ttWin^*Sr««llt*(-ll* so 



t, l«fE*^y«rXl*-r5*«F#Skt, «fE^»#««r 

^ffl«c*>S«— c'>tt»ttW»<^"** ? lWEW«W**^a 
3* b r o 1 1 E«co*Mfc u > Xiziftlj^Mo 

h u K W ^ ^ f*: ;c iix ^ MP J J ^ ^ — ^ 0^ tlh ^ ^ > ^7 /j 
Effl«8« Wrt »e>iSi' Mlli^ rib a JSrwttWttttB J: ^ H«4 

* <#» t -t <3 3 6 WsR* 9 co i 

iifri ii(rE*w*M* u > XKMSgfc, 
[W*il 14] mEK[«cott3W4*trt»***^ ; 3 - 

O W*fll 1 3 en ^fi-i/j • 1 J*HE*i^>*f* ^ > XflBftSS 

H, 

-r Z> ttVo \s > X t > ME*M*i 1- > X«r«J«-t- /j 4* /u y 

n(rE*^y«:5t»-r5X»*ai!:, mm**?*'? 

+ - # x ^f^^J J; t>' I- 7 y ^ > y *T|&l(cWIHi^ SJBtt* 

, WES»¥ia:*«ja^)-aatt<n»ttft»«Fij» 

li, mE«*«l*lcilrt ^«(wibS«-609«4a:«F«tta¥ 
c/r*^mE«««E»:*»6jS!^«^*>rj Kz:^»tt*»if|5 

ww x n nmit 'i-m^zb &»« t -r a u > xa 



-r ^> *m* ^ >- x t N ^rte^^ u- > x*fR»i- 6 * >i> y 

t. iWE*/uy«r*»-r«»3c»#©i:, #TErh/uy$r"7 
* - # x ^r^i^j j;(j«h7 7 =V- v y ^|6i(i5B«iir- gSffitf; 
«: tR x. . imE*l»*a 6 H*fiO#fl:*»ttWrt 

-7 -a- — * x ^ftcoHiJtta* h 7 7^y y* , ifiic/>»Jtt.J: »j ^ 
ST ^ - i Sr»« ^ "t- 6 u > XSB«j«« 0 

7] «TEWttU>XfflZ!fiJliaiSBSrffli^*^-y 

««tt:«i«KtJ-S *t* 1- >X t , mE^tM > X4-i2iA 

rj , W*« 3 /J * 6 M** 9 <b 1 2 <h 1 5 co 

1 1 JSi:E|(/)W«) ^>XiB2ftSS««: *^ 

[MfsftiK 1 9 ] MjRiK 1 75*6 1 S co 1 1 JWcEtt 

E«P¥^KB. 
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&m 2 0 0 0-2154 

4 



[«*|«/)|l¥j|!|H<c»ftW] 
[ 0 0 0 1 ] 

[ &m c/>b-i- o ts w#sf ] * *e ^ u- - -y-'ft f w 

[0 0 0 2] 

[ f4*</>«ffll -Hfti - e d y u — >v)fc7- -r * * 3S 

K i t » * ^ > XV) H < <fc ft^ftjftlfc^ 

7 -/A--> 7ii*ii5j--y-ii' -y p x h — v*ft<!:/j>5£ 
£J» L D V D7 u — Vft if *t«9 ^ > *T<o 

[ o o o 3 ] I2U i I.:f4*</>*M* u > XSHftSS«eo«it 
>ir^--1-, f*1^0xfih7-y*->^l*K yii^^vV-y 

> -V ;U . z "7 m — * X 77 16| *«-T„ * y / 3 fii* 
#j u > * i t K¥T 2 £ AM L > 4 i£cr> v 4 1 4!:,-to*C 

-8R*-aifflivj ffl 5 ^**sn'ct^„ asm 

K , -v -j - — * x =3 >r ^ 7 jj J; 0 ; h -/ v * 4 S fi 
----- x y nua^sft-ci -7 ^ — ^ x = /u 7*3.tcK 
-y^> *-=i 4 >i 8 cSi^St: > {iX gWW 

[0004] *jW£ 1 0 ^-></>a.^Srja «y y WJ-^frft 

x'l i/)y *bH |9l#Sr 7 >T/u^-yu h>Df/u"CM^S« 30 
*fft u > *m$))$iW-*^ s XlZ, ^Tftl* 1 0 ?5> 7 + — * 
* h v y A- > '/~)j\p\ izMWrl'Z — **«^. p - 
'J > y*— l^c vc/>:FWfc4fc«^#>£ e p — 'J 
Kf-t*fttu>3Cl !:7>T/KvP h*?S£S-tt\ lEft'^C 

[ 0 0 o 5 ] ftas^fltffi'CrN:, a — y >• y^— Kw#« 
4- '!^0f < 't ZtiMi* 9.1' -v 4 c/) ft if Wtt-^Bx <9 W ( t fc e 

>^^;ls (I'SinC'i-in^)-- h UJ: ^ 85 2 Uf©J< {SB* 40 
^ (h? v A- > ^KiWi») ^>f^ffl.« t ^Tftl* 1 0 coffin 

> :\ — i) x ^ro](/)"f n-dr 1 0 0 u mJiJLrtSwi"^ ^ <t 
.t -j ~C , pr(ft(t i o ^aC'DSrii ^ y Hh(-¥t?<f 

■Tr- Ki/j.ftWHffiJftS:^ 1' x ^ igteSBtJ: ^ Si < 
ci!:,J;o \' , a - y > ^»»&iB«t 1 1 

[ 0 0 0 6] 



>i- /u y 3 & -7 ^ — x *iftnr»yj, *r* ^ > x> 1 wtr 

[0 0 0 7] */uy3«r»<-r«»4: , 7>rir4 
e/)«l f+Ct fcf y b TS^htf < <j ^^e^Iiij^ l 0 <n p — 

y > ^sc*r-t-^wiH4i*j&< ^ »j , n - g > ^t- i: t rj v ^ 

Ktotii** a-y >y^Jt-i-SP|iH4rt*:# < <c5^, ^ 

S^^y-hH^yny/^'i; c£; *e * <c < ft : , 
7*-f x ^ Si^)KfflFjaffc30»it/i/"C*3 ^ , 7- -f x ? 
omtRtkU& * m\ < ft o r u > & n -7t, WfflfbU J: r J p 

— y > ^c*ti-6Wttf±ft <*c;, p — y v K<w 
#«Htt**i(STL-CV^ ft J:ot, p- y K 
<n#ffimiSfik& J 7 s <( 7 > ^Eii5*(wjtt< ft^t , p- y > 

ft u > x"^ /u y 3 fioflgiftti . "Tiftf^ i o cofi^ c frbv 

v*>?m$ht)0'>VF%\&Qf)*h 5 0 0 j» mSgftlt L 
h //W»J S , p — y >- KC5*«^H|*7|-^. sj®jf* 

I. 0^)ffl'll>i a tL^d>^<'J-<53t^f^. irtffic/)^l^m^ft 
gin'*? is-Q— 1 2 3 ^H#-r-&*S^*jS 

//i, 5 o o /< mlJ^^^^ftffi^i^^tfljE-i'^l^fi:^: 

^ft^<7 >-^-/j-.^^"Crib >9 , ^m^mm^^cormn 
^ai»-c*<ctv ^<7>-y— r 2(±*/uy 3«ot 

— x «Tffl«S|fflfclifc»T-t ft < ft ^>« ; 

[ooos] r t/)J: ^ «i, p — y v 7"^— K</)MM//^A: 

ft^^-^dii t ft otp r Jo 

I 0 0 0 9 ] 

[ HUB S: ^ ^ co #® ] z (/»»JH S: ffitk^ & it ft 

iE ft is -e y 7> ( t o n it — o co m ^ ^ ffl ^ ^ it t> o > -c rtb „ ^ 

c/^ 5^ co^ S , ^ -f *V to X 0 C y > / ^JcoRijfti ^ * x , 
[001 0 ] 

[ooi l ] ffi&m 1 tn^(^oo||jiSi^)^t#^{Il l it^ 
i"o H^^xli h7 •y^>y/7|pl, y (i^ > x ; ^.> >-v- 

>x'i t z**(wfiil[<cBi^(teij|xt— ocoiBE5 2 a . 
2 b L , 4 #cO 7 -f "V 4 J: o "Cia^fflX 6 CKK 
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WHS 2 0 0 0-215486 

6 



•tj -r /u 7.fj J; O' I- 7 ^ a-> >r 'U 8 x 9 

£ *l V i * 6,. "7 -i- — 1j x a -f /u 7 *J .J; 0 s h 7 y A- > ^'^ 

-r 'u s i.:«Sc&8M- - > ■; - £ o r&is 2a, 2 b ic*ra* 

. *ttt U > * 1 > rat^S 2a. 21) D^l-yu y 3 
;4 ■ 0 l# <j «T$J f* 1 0^7 * — x 1jtf5\$ j J: O' h7-y^r > 

[0012] M 1 (/)«E5ffl5*/)^Sr» 'J ai L 'CH 2 ( a ) 

-r^v :;ocof$rfc' 2a, 2 b (/jeaft^^ipjiii: fcJ- y 

!ii||j^-|p|-c' ( tb<:>. h v y-'X-> 'SWMT&tti&ffi-l-b. <&?T 2 10 
li , 2 bo^n^UcSEft^F^liKn znc>— oco« 
■Jtt/j F !i^r«iW: 1 0 (/)ffi-il'C. Srt*/vTM1^ffli~&</>"C, K 

*j , a - u >- '/ £ «^ £ -it £ ~ i ^ ~e $ % , igg u -< ^ 

■C*'fet;^ 1 0 0 11 mW] : t/)fcfn;:^LT(i, low 
fflMTT&ffll ^3 - !r i — 4z *') a - 'J < -CS£„ fig 

6" 2 u i: 2 b i/> "7 * - x #|Sjc/)R *j ft MM Srffitf 5 

[ 0 0 i 3 ] Wtf Jf 2 co'^q^oo*iE</>^Sg^Hl 2(b) 

112 (a) tfflW{-®~€B^^%^LX\<^&<, 20 
HoioB5 2a, 2b, 2 c 
t\ ■=£-ia-^-i«/ , >»ffi50»»^'fr .£ o (rid® Lfc ^ £ 
iH'Jii, 2 b !:ft..tii^)K2 c f£, 7* — ** 

ff&"6"2 c ."tft(/)iBWj^i.?Sa£i-ii:^>5 s , M2a, 2 b 
t/) ; c;ri ; ciit/)Iid^(/)7 * — 77 x^ftn^FWIffiSr/Eif 

^«a&*ii»5BB</>S?67i^c< H?*tt(±i6|Jt-r-5« zco 
[0 0 14] J**Jl3^9l!W^>*t6co»l6Sria52 (c) 

5, HI 3 (a) »Sft^B!o/i*r4*U'^^SB«i§Sll 
-e^;;,, y-3 %w< -J"& t "7-f A* 4 </)& ^ tttf t c 7 

H»l«-rttt</C'jr. | 7-r-V4^>^a**:*< LTflufPMt* 

v :j- - ^; x }j ,t a' h =y y ^ > ^.iifgljm^^^ L'CLS 

■').. m^mx GMQw*z<»Kai-ttLxteistitLi><n 

X*fa M , '7 -T -v 4(/)7t- ^ x ^5 .IpJ</>»H4*^ h 7 v A- > 
'/ frMi/)»Jtt J: r ; o ift < L t t»-e*> <j 0 H 3 ( b ) (i 

mU^^M^^'. V 4 'V 4 CO WffiJBtftfiO -7 — ii-A-ft 

* % h , h ^ y A- > y^fatoi!: d * t 
h > t -C.t'>^ t , '7 ■< "V 4 V)-J-* — iJ x^iSj^dJKffliJtt 

gr*t^i-. RH^WSl-^c^i!:, '7^-V4(/)^«9 f+ltf 50 



a >b(/)f;^ ^y'T^f/uiati^^^^-N 

•bit-kit \*\ ctor, p-y >yu^raiwtf:Sra*tt 

i - it «/) 6 ( c ( Z , -7 A" 4 (/> v — ii x 7? f^j co lUd tfflUtt 

7x £ < -j-ntf J: i y << -YvmwmzM i 3 4 

G P a , i|i{il77rpic/^^: 5 1 2 m m % a = 1 0 m m % b = 2 
mm(/)»*, t. = 5 O m m, h = I 0 0 /i'm(/)7-ft^ 
rj — 'J > y(-4t-'J"S»Jtt(i. t. = I 0 0 // m . h = 5 0 
tt mt/) <t £ i: it^Tfi 2 . 4 fttbtcb* o* ^ , r 7 > : 7" 

[ooia] nnsKqi ii, 12, i4 ^,tt>- 1 5 mm 

±.lfi 7-1 */uy 3<iSE*>±(f5 7— l 

f>, "ryyjf^ 1 ocoii^rt h 7 y A->y?iz^j^(/>(^ffi^<t 

-3^ L /c < /j: ^ B WSjco'siftfls 1 0 ooa^i^ >r x ^ ffj 

6, i5C, "J^jf^ 1 0 >'^^^->'A'/l'1f\%/)*t>W. 
tim&^'l-* ftm* 1 ()co*iC»4:G, Kft^. (h77 A- 

j e'ttc d , q d t-7f l -r lawttfe n 7 -y a- >- yic 

SB* F ( t. ) a*ftsffl Lfc»*. ffi-OG tWftjgQ^-a 
L'Cl^C^/:^, M'OG dm n c/)-*e— X > h/0»fsi£, »f 
^jf^ 1 0 ttjS»-C^ Lf- J: -3 (-7 yT/^/vw h/j««g^-f 

[ 0 0 1 7 ] IW^rl 1 5 fiOfBBjj<o*ttfiOJ»HB{±, »7 A* 
4 c, 4d^)f|{»;^ , ?^t4a > 4b,J:^^<L 
fcfc60-C#>-5» !7Y'V4a, 4bcOR*«rPl, !7>f-V 

4 c , 4 d co^:*^ p 2 t -ra t . .rtwji* 1 0 h 7 y 

*>?&mLtlt$ . '7 4 AM</>Jx*liP 2>Pli4 

-*>M*, h7 7^y«i^F (t) cu^t-^ 
>- N 4: JiifiiSi # f - m < y> , o — y > ^^r A- + >ir /u "C 

[0.0 1 8] !«5jtJli 2^?g0^co^jEc/>?f^tt, y>/N 

-m 5c, 5 d 5a, 5bJ:^^ 

^fc^Utttt</)2tb^*t**«rfi6 0 — »i^y 

S^.-6Ct(cJ:o "C * ^)P51'H V J£ «r II <c <o J: -)CL /*- 1> co v 
J:oT, 7>ft4c 4 dfio»|iJtt«:*:S < Ly>^ £<tP 

[ 0 0 .1 9 ] 1 1 CO?gP>1tt, JH5 a , 5 

b , 5 c K£Xf5 d c/)^^c < t t-o^l^fx-/-: t* 

co-c*>s» "^jffc 1 0 wffi^i^-Li-r^ it, fvom *) <n 



# 



[0 0 2 0] 4 y^O 9 6/Mg0^C)^K</^^fig^Hl 6 

.^*c<(>> ; :).. *r<ftffci ocon^-i^xii^c-ci: 

0</>G$Er 2a, 2 b cOfiSffcnBl S tf^T , "OCO h 7 
•C\ fllMl* £;b 0 to*— ^ >- h rt^c <f;, p — !i > ^ 

v^--, i&iet 2 « <nmft<r) , Bi&$:iz£ < tnii'J:i \> * 
^oc/^uift^i-ii, 12 (c) (i^-J-, m&cv 

N r 7 7^> /*-|&lcoaH 3 fry* — rt**ffl(-fMHnhiX 

[0021] ta 7 :- nr^jf* i o * *>-v^\°\ 

S4 £13 £ >r-r.. *I»jf* I () </>fi<[>2:G , Ktt.£& 20 
q , «7 -f -V 4 t» je***^* S > L , h7 7^ > 
3r -c^ 1 -c^ LGd. Qd, S cl "C* Ltl^^ ~ ocoEffi' 

p-ij K(/.«^rpitt^o 
^ »frWc 1*7 ymthMwm turns* swti 
t wm& q # -i'n -c i- > & /*- . nr«i*i o(i/s<*-c- 

t/^fft^tttf.Ssfc I 3 4GPa, 1 0 0 >i m % tt#|6]cO 

1% c!? 1 2 mm, a = 1 0 mm, b = 2 inm!l^t r C h V 
•y A- > i/ftft* 0 . 2 m m c/>*i fi\ fi'lt^ 2 0 0 /v m 30 

[ 0 0 2 2 ] MiKm 1 o#j J:u« 1 3 co^fi, fi.ii^rn 

/j» 5 0 0 /1 mf^-C'^o -C t> D — V > — K(/)4t«*3 

ME^ffiSrH 6 , m 7 ^ffll<Mt^. e IH 6 

b ;II:L-<-C^^ < L , /VO, 7fHa ( 4bc0ffllH££r 
•7 4 c , 4 cl tf^ti'l X *) ~k S < L tl&X'fo m 7 
:Z'Tc-.r,i: -:o</5«t?r 2a, 2 b cOfi&#c03Sl£ £^ 40 

Ifi ; r W) >L -; V ^ * , ^ ^< -V 4a, 4 b (OS ^3 tPl, 7 -f 
V 4 c, 4 d t/Vz ^ * P 2 t o <t , »M<C h 7 y A- > 

ym$))J) I- /r f^ffl L /■- '7 -v 4 cos^f* p i > p 

2 b ^ , *m)vft F t h ^ itbl \ flf*)ft v 

•yr a h C, J: o r , W a — y > ^^e — 




^ff^ 2 0 0 0 - 2 1 5 4 ^6 

8 

[0 0 2 3] *H* u v xc/)f-/u h MIE^S Ht, rKA 

fvu h *BjE*-?-<C ^//»r"tb y , 1 0- 2 0 2 6 3 

^^PplcojtifS'flwieffi *M* U' > x> x ^/ 1 
t/)f ^ h J ij: o r % ife-i- ^> St iiS i|2 IfiiE-r {> v> V ^ 

/KcifJl^^, W¥9 - 2 2 5 3 7/>^-a^tL-Cl^o 

"C * & , L /; » L , : 'c tlWiwf/i- h JsBjE L J: 0 <t '-f H 

^- Kco#«T«i 5 aEfiJScofvu h //^gll£ L . " i'U^) 
[0 0 2 4] fffttJK 1 8 C0«WW, B*«T(S0«£ffflr3?iiS , 

6„ H8C, itt*^hlBjE*^S:ffl^fc*5e«c/>--* 
)ifii^i^r^-r)% «*««!: cO*»fi % Zoc/)K2 a . 2 b 
<!:*J»**cie«Six^?R»^ hffllE^T- l 4 
.ft-C^j^ri a . 2 bco«#eo»jKSrK;L'6 

- t {1 £ o "C, -Y x ^ Wo Ttl "T^H* 1 0 wli'i: 

1 4 \Z£oXWJE-r&o S^f^'ll^LKte^fn^SO 
0 // m -C rtb o T ^ ?g H£i- 5 V 'J T t\s -7' /U h ft 0 . 

3 JKiaT^fiO-Cffi*^^ h MfjE^T-t- .J: o x +#«nE-c 

[0 0 2 5] H9C, ^-/u HSiE3>f yu*ffli^*5i£W" 

a , 2 b t hliiEa ^7a, 7 b Srffl^f:#.-0;fc 
^ n "060^.^2 a , 2 b ^«#</)5ffe^^rgEx^» Z <t*l 

J: o r , f^^ fuu^o •/•- ^jyiiji* i o (r>MMzm$))& 

- -7 -r -\' 4 floseft**!!. i jB«j^</)-rnir J: o r , 

»W<c h 7 v A- > ^!B«j^^4>i , 7 ^T/u-^/u 

AM->"t:/U'r^ 0 a : t'Di:fi^^fi'i^5 0 0 w m 

-CiT-yu h tftlE 3 >r /M: J: o "CH-^ffiJET" S , 7 

t^yv^-^«M^f/Ct 4 o — y > h'V) 
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